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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a photomask which is high in 
light transmittance in site of use of UV rays below a wavelength about 
200 nm, has good UV rays resistance and processing workability and is 
capable of embodying high accuracy. 

SOLUTION: This photomask is produced by using quartz glass formed by 
hydrolyzing a silicon compd. in a flame to obtain glass particulates (St), 
depositing the same to form porous glass (S2), subjecting this porous 
glass to a heat treatment in a fluorine-contg. atmosphere to dope 
fluorine (S3) and vitrifying the glass to transparent glass (S4). The 
imperfect structure (bond) in the glass is terminated by the fluorine to 
form the more perfect structure. The absorption of the UV rays is 
lessened and this structure may be stably maintained even if the strong 
energy of the UV rays is received. Than, the photomask which has the 
high light transmittance and is less deteriorated by irradiation with the 
UV rays with lapse of time. 
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X"x wyf *JBftf 5 d J; t) , ISftttttO WE£ 

Co 0 4 8] IlfiiCl/yXil/^yFiDiatc 



xw^h UTofSK3te^K p L o^iOjfiG^o^M 

V* > bttfflt a xic¥n ic&m?% c ttfxM% 0 $ 

10 fc, K»3R?*3fflSltr.fflitK:fflilSH*-5c2;icJ;t> 

*fbT«tt§c:i:fe-e#, cH^tommc^^xmrn^t 

[0 0 4 9] cc x\ I±fiovyXiU^ > hA^W 

fiLOD UVXxWVb £D«f4^ «fc o TMiE-T? 
CO 0 5 0] ^fc, U-^^/l'R<Offii&l£:-DV>Ti5iW - r 

So Miaoi^ic, u=^$)v^?i^2 oBcD&mo^m. 

30 *»T?^So ^^^RA^ttAXfCW^^K 

CO 0 5 1] ±^©<t5^ IsrtrjlR&ZWtmZK 
^IPL OlJ:fiOk>Xx V h ^ffift-T -5 C i: e 

40 MiETtSo *ft, cn'5*Blt5CtfcJ:?Tie» 

ffi©7*- AxffiB$§vv{i«^*^ffc; , rs*\ 
icmmft&m p l (Dmmn^m^y t-xx&mt 

COO 5 2] ^rfe, Wft©^^ffiIE-rS^i6©^l 

««ffc-&fcJ; -5 %f7XXl/-h»At§il, SS 
so hHtmm^P L b^^/PR i:tDfSOSMtCi?^^ 
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5 mmm ?» mm ■? * s 0 wc moms mrsta 

ls~ h *»X?2>Xm&» ls--f-?)l<R% l:T~?Z urn t 

fc> L<D~B<o\sz/xm<of$.fom%mmh 

[0 0 5 3] ctiS^l MIEWittx J: D * S 

tc, *«j±<D^fe $£ft¥$g» LcDJTOtefyK, &3 

-f , ^MffiO^f ySFO««^{t KJtJ&T * MiE tc o v T 

ias$?2o cm<D&mE&m(onmwb^ibt>*u * 20 
f (ommm^mttmm Lrmm±m<o i> >xi > b 

xt* * ;vr CD ftiJfSmT 3 o 
C 0 0 5 4 ] fjfcu fiRft39R P L OBg^©lRtcS8 L 
Tfti, 0HABf^X/AXT— 5^2 4±©J$*f£*— £3 2 
K «fc 0 , JSK^^m P L *5ffil-r sjl8W3tt«oa!3£*^ 

istis. *©ft(iaiic»=jv->T^ ±m<ommm<t(Dm 

C0O5 5] SR2MiBm|OMf£&tlWf^ii:oV^ 
T1L< WAT*. 35 2 MiEit»l*tuM^ J: 5 fc±fc# 
Mfttt (#HHE*H*tt) ©«S©*iiE*ff3t><?)Tf.* 

£ tick tJ^^fttoMiE^ff^tiSo s-r , 

[0 0 5 6] 01 tejj% , rj;3te, l"?-?)VR tmm¥ 

ESSIES (i(XM«IE«) 3 8**X YTflWcWrfcEB 

ttS <fc ■p.tc-r * C fctf-p&S. MIES 3 8 14, 

IPL <om$M<0&tii%mt£*£% £ t ic «fc 9 s M 

iEtWPlTf U/*9 V^A&f-f XH->3 >^ffl so 



14 

iet sc^awt-rso combes 3 si*, c 
[0057] c osg 2 wmawioftf^tos/^Tia 

L> IIIEL^n^^i'Xh-^H^^g-rSc H2 
(a) SSf-fX h— v-a ><D— $l£r^U 

[005 8] (a) tcfc^T. MM^yr&WS. 

tv^s 0 &m<oxfaRzf±£ziz, mmm<D 

-?ft(OjjfaRZfX%-£ %7rCto £(omz (a) KHkT£ 

3 4C)Oi?^P (1, 1) , P (1, 2) , P (2, 
1) , P (2, 2) It. ^-tl^nfchTJO^Q (1, 
1) , feT^TOjSQ (1, 2) , fe±73«O^Q (2, 
1) , S^T^^Q (2, 2) 3;-rfnTV\S 0 C 

o<t 3 icftmi,rcmwm±<oirtim£ zixb&isfam: 

*LTI/>S a Sfc, flfiOftfflJOlfr?MiP (1. 5) , P 
(5, 1) , P (5, 5) fe^n^HfeT^tOj^Q 
(1, 5) , £±2r©j£Q (5, 1) , RtTF^r<D^(Q 
(5, 5) iffntv^o Bn^, ff^HHKRt^mH 

p. ©•rno^: t ^ 9 ^ # A-^fe -s 6 
[0 0 5 9] cnz<ottfo&<oft^>?k%mw<Dig. 

fiK»*SKE1g3 8%ffifflbT«iE-rSo 0 2 (b) It, 
«IE« 3 8 )V R t S^t^^^ P L 06 JtttO V 

>Xxu^ > K) .k.o(BfcE»*nfc«JfioW®H*^ 
U CO02 (b) l£mt£5fc, ffiE$L3 8<D±$ffi 
3 8 A«U^^;l/Rti:!S(£¥tf^:miKfig0^nTV^ 
§ 0 T*B3 8 B », JBBfWfc:ft'««»fc*» P 

ME«3 8<D»fffi0tt(*> 0 2 (a) OIiS^?3 9CD 
**0»?jSP (3, 1) ~*£?j£P (3, 5) ^IS^ 
i&tA4 0±(DSi^«©'rV X h-v-a ^*»iEf 
^J^LT^So fot, t&^j&P (3, 1) 5:15 
02 (b) 0±J6«L (3, 1) l*. IfrpjSP (3, 
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iftK#(f5ft*„ mmtc> m?&p o, 2) 

p (3, 5) ^^n^nffiia-rs^asL (3, 2) - 

L (3, 5) &*&?j&P (3, 2) ~*S?j^P (3, 
fttfP,nSo f tt, MIES3 8 0^#:cDff^{±H2 

[0060] C <D J; 5 ^ffiiEK 3 8 JtmMV&immbU 
ITS c jitJS-r^-rV X >a ^OffiiE^ff fL 
So Lfr U fe^ t)^<Of»(D-rtl«^»IEffi3 8T?M 
t*§r&t, M1E&3 8coff$^«3fic<kt)^:t 
<&*?»>.. ftfiTOffigq^fclflMtf T'tS 
/Bt*»fiSc3mjg 1 «MlHI#f-<?ilIEU SIS#<D#*i 
IES 3 8 TUlEf 5 <Dtf£ Vo 

[0 0 6 1] £43, *«W©iRIS«iEfi«^ ±3£Lfc*l 
iEffi 3 8 n* C t tt* < , ffiOKXM (flkMX 

ft. #fMM> BSffiiRSS, RtfrraBHI) ^HEtTS*. 

K3£#"r 5 if £•#&) £*l iET 

^pl ^owicksts c ttft&$z v^t>\ j&mtfiM 

Sfc&Mc, jag)^3SP L£J8)Eg«wfc©raK:«»er 
Sft i^wn-MWm) *iJiiE*r*»r3S©ft***?o 
iEf«W¥IS««^rt.i : ^. ftSr*ft. 

ftsswtoratcKBsnsp *^ ft*^ x&jp^ 
saw $ «t 3 kma l r «t t \ z % \zmwowm. t 

2 0cDM*C>^Iff£ffl^TfcJ;Vo COl^, '>£< 

'So 

[0 0 6 2] 3. W-*^RRtflRMSlEfi3 8©HiS 

GfeSl 5 7nm) T'&Zfcbb, U^inVRRXfffiiEffi. 

H^XXttOHaMK^ lOOOp p mJ-^±(D-a-fi)c© 
3£#^X£ffl^TfiBI£tx3 0 
[0 0 6 3] (1) 7^iK-y5M7XSffl^T8 



fcOV">T, S3O®ifiXig0*#B§LTmW-rSo $ 
l)\ S i C .14 ©± 9 te> r ^Mt&m*m7kiik'X%.^X* 

S (Si) o fS#9xmtm&i#^£-£T^?LM 
#^X (V**5X->ft) (S 2) o frfr 

5^aK^^X£0^fig^&tf^ff«W{cR5^^4a 
i\ l^fc>(4>S V AD (Vapor PhascAxia 
1 Deposi t ion) WSOVD (Ou 
10 t s i d e V a por Deposilio n) ^ 

[0064] m^r, mi^jm^x^y-ym^m 

i^*T*iDij|IlT7-;I F-^nfc^Lfttf^X 
(S 3) o C(DXy«###HMtbr«, S i 
f*(D&o-iS:yvMt<b$1fa<f)tfZ.%®. 1 — 10 0§i 
%#*-rSTOI4^X#H«AW^L^ 0 tcfc, EKD7 
yJR'K— T'Saatf <0£E*MU 0. 1 - 1 0 a t nu fiR 

a 1 0 0 o— 1 7 ootA^nfn^Sii/.^ jjeob 

■»TfcaMHto7flW F— X^ntc < (#^MAic%9 
20 fr&^&So 

[0065] assv»-eu WE^viSK— ^tifc^iuijBr 

(S4) o ^-HJttf^Xii. jMf, HeW^W 

ffitt#x»H&+T?K#^;*©tt{b& Of* b < list 
HM&?xit7 v m&ft&m^-emmit? % c t am 

So C07yftt#H^i:bTliN S 1 F4 <DJ:5S: 

30 x v m{£&®s(Dfi7.%o . l — ioo nm%^? s^f 

a4i©BE*«. 0. 1 — 1 0 a t m»S LV\ ^*3. 

tffisx>y*F-x'ffiaxs (S3) ty commit 

MIS (S4) i:^#-<DXSTff?c:^ t>flrt6T^ 
[0 0 6 6] f LTs IME7y.i6K-^'*n«:«MaB3S 

^TyvmRzf7kmipy : -y'znrc&f£fim#7x%'& 

40 « (S5) o C<D7k*^X#S-#HMtLTii. 7j<*^' 
X£ 0 . 1-10 0 §«%^#-T S WI4^X»H«^ 
».*bV> 0 ffe, COyR^F-^ffla^cDJlT 1 !^ 0. 
1 - 1 0 a t m*W« LV^o ±ie©ffiffln-efi. ?t^« 

3c fc. ±e** F*-y«rai (s 5) 

L<(i5 0 0ttt"F> i"95Fi;L< (i0~ 5 0 0°C, W 
IC#?£ L < It 3 0 0— 5 0 0 "CT^-So 
[0 0 6 7] CO«Jfi»ttfc»V^T*4, Sc-fMfB^JLS 
M*) tCX>y*^F— 7t5ti 
50 fcj;0. ^JLS^^0^±mm CB^) ^X-y* 
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HSCjbMftfRfcSSfBStK: & •? S < , 1 6 3 n m fc^lRJtf 
£:ff O S i -S i ISfttf^aUi <45o ccom^m 
ic j;ti«> <- cic f S C & K Jt »> , S i - S i 

^tiSJtts i -FiS^Tfl|***«c.i:«<l?* 
*fe»±IE9RiE«<0.*ja^«!?||?n$o Sfc, Si-F 
testis i -HIS^S i -C liSS^tD^x*;^ 
< , ^«©&V^*/V#~£gtf Tfe£5£fc: 

h^X^^ igft l 7 0 n mSSJXTOITO^Hilf -T 

KOSMTKMa^tc ioT, 5fS#t7 X<fcQ o H«cd«S 
^TSttSCt^S Lt/\ 0 HSO«a^ffiT^-ii: 
liCtKioT, 5^^X£D^ft 1 5 5 nm*>P) 1 7 
0 n mag©^fcM-r«Mji*^PqUb$^§ C 

0Hfi£>i8fgl4 i o o p pmOTlcSP^.§c: i:^a^L 

t, ifegl 5 5 nmfrS 1 7 0 n mgficD^JfOcM-T § 

T\ 1 ppmJWTK*T?JWOHS«iaLfe*&t4, Stc 
tt<D^|5fiffl, M*J4"M§HS i-S 1 
Rrtltt^feS*^ *5SBte#V»TI*» 5£tf?;*JfilC % 
"7 >y F— 7 L T43 , C <D y -y JftOff ffl £ J; K) £ <D 

[0068] ^ic, jzm&fLnj}? zzmmitvtcm, 
7kmjjxmm^s »sl<«5oo "cj^Tossys-e 

5 2 5 0 O K (2 2 2 7t) *T'tDSfiM«cT-BI*gT-S 
So zkiS^i: L<li5 0 0 "CJKT i: V» 3 J£«Wffi3B-? 
K-TT S C fc K * »)., S^UlgW fc J: 5 SrfctfOTiT 
E' -fe^-fc&tlSVS i -Hm-Bt*ti'?%£t%;<. 

*fc, si-F c £ £ < > 

&K!(l'v««*Miat*»*ci:«tT?**. &&\ 500 
r^a^/cSig^^HMT-colKSffiJi^ff 3t> S i 

T-rsfcto, #tc»*L<«3 o o~5 oo*c-efcs„ 

CO 0 6 9] COJ;dtCLT»iiS4afc^Jt5^^X 
Fp© 7 >y ^jftAfi, lOOpp mfcCbbW * L < , «k 0 
£ L < t± 1 0 0 ~ 3 0 0 0 0 p p m, iff fcUfg. L < « 
500~30000p pmT'SSo C cD-a-f&SH 

^^XtpCDTk*^^®^, 1 X 1 O 17 mo 1 e c u 1 
e s/cm 3 KiWIK, #tC»SL<« 1X10 
17 ~ 1 X 1 0 10 m o 1 e c u 1 e s/cm 3 



[0 0 7 0] ftfc\ ±atbfcHji^?£^$3l/^T«, 7y 
MtebuZ.T7km*t> 7UTV»S*V. TkSKD F— 7°t4 
^f liUg-ett5; <, 7'7*©^ F— 7°L7caJ5)c5 
^AvX^Jfl^t ?;VRXttffliES 3 8 £r«Bfi-<r& 

10 [oo7i] *mt&mc &if %> is?- # >v r RtfjfjEs 

3 8(4, i^Lfc^fCtlJSifi^tlfc^ya^K-y 

ifi F-^nfe^H^^Xli, M^'^XcpO^^ 
ft«5i as-a-) 3!/«7yl(6lcj:»)l**S*u *9-3S^ft«l 

igi:*'?, mftM^W'p&^ztt^z, mum 

[0 0 7 2] lot, ■Cto&5KVT9mZJtl1tls2'* 
)l>RRXfffiiEU3 814, l&Rtf 1 5 7 nmOF 3 x4^-> 

[0 0 7 3] *fc, 7>y^{ciP^.T7K^%t, F— 7°-T5 

so tCftfeSCfcsb^T^So ft*5, IfiO7th-7X^(0i 
M^-fXlimt 6 mmgfi© 1 5 0 mmfttf-»1?$ 

d ft*ESlO¥«p5f ^5 XOifjitejgLfe t><D^ 14& 
V\ ?CT% 5^ - ^X»«©»jgtc|Sb, s-r, pm 
ttO^Xn? F*J:SBS«ffiT?«ifiUfe^ R&«© 

mz. mmRzfmmvxmmov-fXKitjtif sum* 

40 P>ic, ±SBSn^M^K 5 0 0 r«TT<D7j<JifJHfc&i 

cptc7j<*^^^#^-&§ c txM?e®iZfa±.z^%> c 
ttfxz&o £<D7mmmm<Dum*. 7\mt<os.mz 

,iS^ttO^PBfflo4fiK*ffll»rrs.feii)K:, 5 o o°c 

s £ t am £ <D^mc «t t> % 1 5 0 m 

<7X -rftt>^4:t)Sfflft^je^efc±oT*:^©7* 

so wemk. m l t % £ <D9mj3m*mm •? 5 c 1 1 t* t 
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[0 0 7 43 (2) OH Mm&tf 1 OOOpp mU_t<D 

%&f$.^tf^Xte, 1 2 0 0 KWT 

T% ^OOHBIfiSA'! 1 0 0.0 p pmtti, 8? 3:L< {4 
1 0 0 0~ 1 3 0 0 p p mt Lfe^^H^XT^ 

[0 0 7 5] COi^tOHlit^ 1 0 0 0 p pm« 
± i: Lfr o#§ig}£5£Sfi;£ l 2 0 0 K J-XTfc-T S C t 10 
T\ jg§2 0 0 n m@K«T«MS^H^3iffl Lfc* 

^•tc^^r, mimmi.vm.wM%:*mtbT\$.< irs c 

T?i*S;fr5, frfrS^^tf^X^JB^TV^/UR 
■f>ffl IE« 3 8 %mm? S C 4: fc J; t) , jSil^^ft < ft> o 
W*^ttfc«nfcW-*;l/R MIES 3 8 =£f#S c t 
tfT^So 

[0 0 7 6] P^^^R^MIEISS 8lc*5ttS^t5tSLi: 
©t£Sc|£SU flK{gTic4.SX/l/-7»y hoffiTft 20 

vfcyt?^*ji¥-trz j; § tceis-r S Si*tT* & 

3fi3fAW*tU4\ {ftc53>h-5Xh^#L<fgT?-^ 30 
CO 0 7 73 Scfc, -HRWte, feJt^cAMLfcTfrr* 

ttffitatcAS'JTtSo l^^l/R^ffiiEfgS 8 'ft 

^{btcJrfc-^T, ^£Dig«4/h£l/^, F 2 X-3ri/-?\s~ 
V (MS 1 5 7 n m) © J; 5 &Jl£gmi$iim4, ftifc 40 

attain* 

[0 0 7 83 CCX\ Mm i £fei±CQ,i7 ? (.~5cc&Z>m 
m&feUmtf 1 2 0 0 K^T'&S53£:#7X, ip-^ii 
ig^iei/^ji^oH^^^Xfc 1 0 0 0 ppmKiO 
O HK^#A^nfcE^5X^$3i/^T, KSSR^.«fc 

*f s 3i®fli^* l < * n § »i«^-r l t mm 
^mmkMumx^^m 1450 KtbmLx$mt,c& 

<<\> 50 



[0 0793 mm^u&tm^^'yxitmmmc 
ti^^s tf^^nso mis, EM7X*>rh 

y-^tfio^s i-O-S i ^S&ftlZtf^AX&Ztf 
* £ § -o T 9 , C (Dg^ft ^*CD cfiic f± 

^ x ^commm^ t mmm? t ^ tis ra® 
^ffiurvvsciitceHLTv^^^^nSo ckd4 

5&^A,fc1gi§i-g|%M4s ^SOfiSIt^ J; DMfcgjif 

[0 0 8 03 ftT., ±IB®HrtOOHX%B- ; fi"'rS6 

So -?-Ol¥IIMit4ttTcDat3-z?feSo Ma?K>J;3 
fCs S^^X^>y h>7— ^fp©= S 1-O-S i =|g 
^ 14 ^ X Tfe S *^ A K & § M^}|o Tfc t> , fll 
jfiW^^Sffi^S^fc^gP^^^nT^So LA"> L 

fiOOHi^Wt55If7X{i, *ti&UMX6#X 
?XlCtmisTM]&miC<£feLT1SK), *fc, «ig?*^ 

[0 0 8 1 3 fct, OHS»g*< lOOOpp mJ&Lh 
T^O«jg^gjRA'i 1 2 0 0 K iZTF t L fc a"fi)cE5l Jtf 

^x}cfci/->t i4> ^ns^fflsaatc^or, jtsssn 

So d©4:3*E^^X{cfe*l/>Tl4, 7 < y^®*' t 3 
0 0 p p mJMJtiPftiS d t LV>„ 7 >y 3 

0 0 p pmWJtTfc* ill— (OT-— JV^f-VMB 

[00823 sfc, 531^^ x (ommw-mftttmitzit 

Z>mSt IT, =Si-Si=, = Si -0-0- S i 
14. ^^V~^r^<om¥MmMK^xm-W,K 

E ' ty^-^N B OH C%^©«igMKti?tXt 

;P RAMIES 3 8(4, «SUtc^ft:^v>^<, BfSoft 

[0 0 8 33 &43> CcD5^^X{CfcV^Tf4, 

5 0 p p mOTt'S SCt tffff L < , 1 0 p p m 
ttTtffeS C £ ^ffKJffi: 5 0 p p m 

tS^.5t, HH^XffOOHSJift* 1 0 0 0 p p 
iu W±tc*tJ?-r S C i: ^HH 5: S ffifnHc S A^ 6 T?£ 
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-So (Mg, Ca, Ti, C 

r, Fe, Ni, Cu, Zn, Co, Mn, Na, K) 
SfiA^tl^n 5 0 p p b «T, <k >0 £? * t < ti 2 0 p 
P bMTt^v»m&<Dft3ztf?x%:m^%£ i:jbW$ 

£fS[q]tc&&o 

[0084] mzmmmm 

St«. c©J&2*ffimi©Kf£S7tSBti, iiSLft 

D , lx7^;b R OWjgRtf^OfSmfjfi^I* L ft fe <D 
T°&2> 0 for, Sf$S^SgOPfflti:o^T<DMBJ!a 

co 0 8 5] m4itccDm2mmmm<Du^-^)VRRtf 

2 0 B <9, ( a ) It 
lEmm. (b) ttTffiH-efeSo 0[4(C^T, y* h 

fr6W5^S«4 lJfctti£K4)&£ (C a F 2 ) *> 20 

^xaig4 i±tcti, mwr^^z— yRzfis?-? 

frTU ^>hV-^WfFM?tlSo A7XII4 1 
C0ff?£ LTti, M;Ui'0. 5—1. Ommigt-J 

%.l£2~3mmmmcmM-?%<lttf-UZZ>o 121 
4 (b) tC&VT, #fBfH|4 3 ^-TOS^^xatg 
4 j cr),^_ >ff :Jric«P£ CTOft*s$i3!U#3MyD T~ 



CO 0 8 6] ^2 0 B ti, |g 1 */l^4 30 

4,44 mSW, 2 ^4 5, 4 5tfe T»J&£ ft 
So St 1 tsfrPi 4ttffl34iSfi?4 2*®.mun?%t>cD 

t*&<q, mi &)is?4 4icitm^B\mo)^M(omii4 

4 Atf^SftT^St ifefC, 2tf©#£ 

?Wft8f^nt^5o 3l2*;l^4 5ti, itl4vl/ 
£"4 4fcWHl!g-r-5«t5lcBEfliffnT*»3, CtlBOl 
2 4 5Ktt*£*3lffl©«ft<Ojfi?L4 5 AAWfiSc 

?ntfe5> ^7X114 1 «SWg|3jfi^C£0|g2* 

;i/^4 5 tc©*{£J# sns 6 cti&am 1 *;i/^4 4S 40 

tfgl 2 ^ 4 5 ti, ^ ;VX f — S> 2 0 A _t fcSV 
C 0 0 8 7 ] 4 2 till 1 */l?4 4 ±tCSRMM 

ff ^tifett»T*o±a5*«jl5 tol/jr 4 5 <D±M fcffll— 
(DVmt&iOs eL<tiS46Tfl^tc^(±iLT*3t), 59" 
7X114 1 #«^<DA£— ^ffMffi^TtClalttT^* 

ti>tf9Xgfi4 1 flDTBate— VHcmm**cHK:Jz})» 

m<DmB*m±>?% 0 so 
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[0088] ctDmmwmicmf^u^^^mt, mm 
«4 1 <DM*^%i»ih-r^<^^tc«nft!fttt^wr 

6**«§S»E 4 2 T?Mf "T £ £ 3 tc LTV> 

jSnJKi«?9ai.Ka:**(b^*<» 5£Kfe35<« 
t fcfetc, ffli^AMNSv^^maoaw^-i/^ 

CO 0 8 9] CO/8f7X»R4 1 ti?»V^^PJ3^©32 

oT?,*f*Wn?SS 5 #7X«fi4 1tiig 

5t»3t*>h3 < -T ^ < *« i: L ft c i: *> e , gS3*#fe: J; 

«4 i<d4>&< h^j^-zy^mmm <$mm<Dmmm 

W ^— «tcf*«F-T§J:3tcLft^P>, COSdOSK 
CO 0 9 0] >9^XS|g4 1 tiji^<D^fi)cS^>9" 

7x?$ottii,* tGEm 1 mmmmTwm^rc^ 

a =5:^ -y*« K-yLft^-fig5^^f^X, 7 vMSRSCfjic 
m% F— T'Lft^ritSm^X, XtiOH*^ 10 0 0 
p p mJK±dWL&^J«5^5X*fflV>T«J* , r S.C 

mttfajb.-r*z.£ipvi£*» $ft, rvi/s-^j&ir© 

«#S^ F-yLft^53I^X^»V>Tt, «tV\ 

CO 0 9 1 ] Sft, ±5ELft^tt^- h4 6 ti, «?SS13 
W 4 2 4 4, 4 5 &<D&B<DHr&%m&t£llRj: 

^?bT, ffi3fi»«4 2 0±ffi^2*;P^4 5±ffl*|f 

— ¥ffirt tcS^-T 5cttf?t§ m-0ric tiig>-f t «2>S 

-eti& < , sl < itcfticR^T&ffi<D^mmm%m$i 

CO 0 9 2] ?6IC, ±»bftJB2*ilBWIBTtt, #9 
XII4 1 i:«3SS«4 2 ^^n^txffijx^tc^ 1 Rt>" 
m 2 44, 45 -fZ J: a tc LTv^S 

.fMb'u c n% u^^/u^/i/^ 2 o b icgtlHitHr«« 

4 1 tmmsm4 2<Dmici%*mmmmA~f2>£t* 
Kih-et, ^7xs«4 lo^^-^fiicffiofsatcfe 
mo i: t fe tc, mmmm 4 2^<v^^tLxmms 

CO 0 9 3] Sn^Ts W3SSS4 2ti, 7J^XS«4 1 
©'>^< fct,JSW^iSjfl-r«*«4 3©aR»*fiJf(fx? 

Co 09 4] test, MstiafeiiTfio^^v^v^a 

»*U<4-^ttf|*WbTV»*^6, ffi§S£Kc4 2*# 
€T \sf- R ©*ii4i#tc*5V^TlSffi3SSS 4 2 tcf«^ 
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[0 0 9 5] 0 5 l*£<Di§&<D®%imfa*7jk?m-e& 

^ (a) ttftSBL (b) imMmT&% 0 mimm 
to® i7j-«;i/^"4 ucm^^^nsgu^-fcii, tn*n 

fct, CVD (Chemical Vapor 

Deposi t i on) ^T^ftS^fc^V-^^ H« 

S i 02 ) , ^nA (C r ) , ISfti^nA (C r 0) , 
y^&^'jy-rV (Mo S i.2 ) ^ttffl-rSdi:*.-!? 

fC7* hV V 9*57 -4 7'n4£Xl£3:*)&ffc?Z £ ttfT* 

[0 0 9 61 HimiEilR 42©Sl &>V# 4 4 fc J*ffi9ft* 

4 2 i {*fcM§£:£ D 5 £ t < ft 5 i: i: 

fete, ^sioss±*^a<fts^5, mmwstfjj'yxm 

[0 0 9 7] ffi3fi»«4 2Q6WJg4 7 OffM® 

% m&ic a , *© ft * Kffiffl-r « «Kr8P#j<-«8r s n § 

ffi2*:«»W 4 7 £JfMT 5 £ 6 C 0«» 

JR4 7ttM&aiC4 2-©»*6*\ «5X114 1 <Dfg 
2 4 5 fc*fT «H^5fflai«5H>-tofi&offl»fcj^ 
fiScLTti^o tOl^Kfc ^7^114 ut);^- 
^O^Ktll^Ffc^ffll^-S <fc *> KttUt, fflKTMtm 

4 2 it V^-inl/fr)]/? 2 0 B («1 4 
4) &cf£fcffi|$LT*5<<fc'5fc:U 5?7XII4 lO* 

Xt-^2 0 AfCfiBfHS'tTt>A«/>o 
[0 0 9 8] ±j&Lrc£5iCA r FX*->?Wf ( 1 
9 3nm) *fflV^SR5fe»«T»t4, ^j&HSetf^XfrS 

0 n mggJ^T. JlftBtyCli 1 5 0—1 9 0 n mlC^M 

x-^ v^mt^mmft^m^^mfmm^t, mm 



(13) ttR¥ 1 1 -3 0 5 4 1 9 
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tX(C, *nA&H<0$^Tra«$^glW$U 15 

[0 0 9 9] ftfc\ *%h^«. ±M\sfcm8mm.m%. 

[0 10 0] ±^LfcSlSL^25S*^T?«> V^t) 
[ 0 10 1] 

ft v ^nmmtt&m- zc. 

mil *f%w<omimimfmcm$>mmmftmm(b 

im 2 ] ifmnom i ntimmvwmm mmzmw? 
%rci6omr*&io,' (a) mwm&m®-rs xb~iy 
a y(D-m**?m. (b) ttiE&aw&Btxfsm* 

40 St»ffiHTS§o 

m 3 ] *!B9g«)# i mmmm<D y^m v-rrmtf 

7X©SiiXS0T^5o 

[04] *^©m2*fifefl?ffi<D^^;KD«|^S 
-rH-e^ti, (a) «iESH> (b) «¥BH^fe-5o 

[as] *fgBj?©m 2 mm&mv )i><otmmm 

Oi«BMBT?*»), (a) {±J£®0, (b) (±fiijffi0-efe 

so w- (Bjtas) 



(14) 1 1 -3 0 5 4 1 9 
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